Hoxb1 controls cell fate specification and proliferative capacity of neural stem and progenitor cells.
The directed differentiation of embryonic stem cells (ESCs) into neural stem cells (NSCs) of specific identities and the identification of endogenous pathways that may mediate expansion of NSCs are fundamental goals for the treatment of degenerative disorders and trauma of the nervous system. We report that timely induction of a Hoxb1 transgene in ESC-derived NSCs resulted in the specification of NSCs toward a hindbrain-specific identity through the activation of a rhombomere 4-specific genetic program and the repression of anterior neural identity. This change was accompanied by changes in signaling pathways that pattern the dorsoventral (DV) axis of the nervous system and concomitant changes in the expression of DV neural progenitor markers. Furthermore, Hoxb1 mediated the maintenance and expansion of posterior neural progenitor cells. Hoxb1(+) cells kept proliferating upon mitogen withdrawal and became transiently amplifying progenitors instead of terminally differentiating. This was partially attributed to Hoxb1-dependent activation of the Notch signaling pathway and Notch-dependent STAT3 phosphorylation at Ser 727, thus linking Hox gene function with maintenance of active Notch signaling and the JAK/STAT pathway. Thus, timely expression of specific Hox genes could be used to establish NSCs and neural progenitors of distinct posterior identities. ESC-derived NSCs have a mixed DV identity that is subject to regulation by Hox genes. Finally, these findings set the stage for the elucidation of molecular pathways involved in the expansion of posterior NSCs and neural progenitors. Disclosure of potential conflicts of interest is found at the end of this article.